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(57) A method for preparing non-photosensitive 
fatty acid silver salt grains was dtaolosed. The method 
has the step of reacting a silver lon-contelning solution 
the solvent of which being water or a mixture of water 
and an organic solvent, with a solution of a fatty add 
alkaO metal salt, the solvent of which being water an 
organic solvent, or a mixture of water and an organic 
solvent, to obtain fatty acid silver ealt grains: In which 



the reaction Is proceeded by mixing the silver Ion-con- 
tamlng solution and the aolutlon of the fatty acid alkali 
metal salt within a dosed mixing means. The JsJnZ 
of the non-photoeeneltfve fatty add silver salt grain! 
prepared according to such method is excellent in dis- 
persion stability and coating property. 
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Description 

Technical Field 

s [0001] The present Invention relates to a method for preparing non-photosensltlve fatty acid silver salt grains used 
for composing a photothermographle material, and an apparatus for Implementing the method. 

Related Art 

10 [0002] A strong need for reducing the volume of waste process solution has arisen in recent medical field from 
viewpoints of environmental preservation and space saving. Thus a technology related to a photosensitive photother- 
mographle material for medical diagnosis and photographic purposes has been desired, the material being euch that 
affording efficient light exposure with a laser Image setter or laser imager, and providing a black Image with high reso- 
lution and sharpness. Such photosensitive photothermographle material can provide the user with a more simple and 
is environment-conscious Image producing system using no solution-base process chemical, 

[0003) The image producing method based on heat development Is disclosed, for example in U S Patent Nos 
3,152,904 and 3,467,075 and Thermally Processed Silver Systems" written by D. Morgan and B.Shely, Imaging Pro* 
essss and Materials, Neblette's 3th ed., edited by Sturge, V. Walworth and A. Shepp, p.2, (i 989), 
[0004] Such photosensitive material contains an reducible non-photossnsltlve silver source (e.g„ organic acid all- 
so ver salt), a catalytic amount of photocataiyet (e,g., sliver hallde) and a reducing agent for silver^ ell of which being gen- 
erally dispersed in an organic binder matrix. While the photosensitive material Is stable at the room temperature it will 
produce silver through a redox reaction between the reducible silver source (which serves as an oxidizing agent) and 
the reducing agent when heated to a high temperature (80°C or above, for example) after light exposure The 4dox 
reaction is promoted by a catalytic action of the latent image produced by the light exposure. That is, ths silver gener- 
is ated by the reaction of the reducible silver within the exposed area provides a black spot, which makes a contrast with 
the non-exposed area and Is recognizable as an Image. 

[0005] The stiver source employed by such system generally refers to a sliver salt of a fatty acid, and a variety of 
methods for producing thereof have been known. Examples of the methods include such that preparing an organic acid 
silver salt in a concomitant solution of water and water-insolubls solvent as disclosed for example in JP-A-40^0331 0 (the 

50 code \JP-A" as used herein means an "unexamined published Japanese patent application'), JP-A^-9461 9 and JP- 
A^63-6B702; such that preparing an organic add silver salt In an aqueous solution as disclosed In JP^53-3i 81 1 JP- 
A-54-41 17 and JP-A-54-46709; and such that preparing an organic acid sllversalt In an organic solvent as disclosed In 
JP-A-57-1S6745, JP-A-47^9432 and U.S. Patent No. 3,700,458. In principle, the organic acid silver salt Is obtained by 
dissolving a fatty acid Into water under heating to a temperature of the melting point thereof or above, adding sodium 

35 hydroxide or an alkali metal salt under vigorous stirring, and further adding sliver nitrate to convert an alkali soao Into a 
sliver soap. K 

[0006] The alkali soap forms mlcell in the aqueous solution, which appears as a milky liquid. The conversion reac- 
tion from such mfcellarstate to silver salt, however, often suffers from a problem in production stability Thus as a meas- 
ure for obtaining a homogeneous solution of alkali soap, uss of a mixed solution of water and alcohol as a solvent Is 

40 disclosed in JP-A-66h406O7. 

[0007] Now the alkali soap shows alkalinity as Its name suggests, and Is prepared under a high pH environment 
Adding silver nitrate to an alkali solution, however, not only produces silver oxide as a by-product but also results In an 
undesirable production of silver nucleus by an action of a trace amount of contaminant which inevitably generates dur- 
ing the production and exhibits a high reducing activity under such hlgh-pH environment. Such by-product Is quite dls- 

4$ advantageous in that degrading property of the photothermographle material and In particular In that causing 
undesirable fog. From this viewpoint, a method for obtaining a homogeneoue solution to suppress ths generation of the 
by-product is disclosed In JP-A-55-40607, In which fog still remains unsolved, 

[0008] In JP-A-9-127643, disclosed Is a method for producing silver salt based on simultaneous measuring and 
addition of an alkali metal salt solution and sliver nitrate solution, and Is specified as simultaneous addition of aqueous 
so sodium behenate solution and lsopropyl alcohol. While the method Is successful In at least lowering the high pH during 
the reaction to the medium range and thereby In suppressing the generation amount of sliver oxide, fog still cannot 
totally be cleared due to a weak reduclbillty of lsopropyl alcohol. 

[0009J As described above, preparation of fatty acid sliver salt needs particular accounts such that eliminating as 
possible reducible substances during the formation of fatty acid silver salt, controlling the grain size and controlling the 
55 grain form, where all of them cannot be satisfied at a time by the conventional method. 

[0010] In the production of a photothermographle material using the fatty acid silver salt, a photosensitive layer 
thereof Is often formed by coating a coating liquid containing an organic solvent such as toluene, methyl ethyl ketone or 
methanol. Using an organic solvent as the solvent, however, is not only disadvantageous in terms of safety In the pro- 
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ductlon process adverse effects on human body, and high cost ascrlbable to the solvent recovery or tt» ilk. h,„ , 
a S o inappropriate In terms of prov.d,n fl an envlronment-conecious photothermographSr^ ** " 

K-A.^^ 

* polyvinyl alcohol as a binder is described. JP-A-SO-1 51 1 38, a case using 

[001 2] A case with a combined use of gelatin and polyvinyl alcohol Is found In JP a isn a-i ia-, a 

[ooi 3] As Is clear from the above, using a water-soluble binder allows the photosensitive imT, ZZZ II' 
water-base coating liquid and Is beneficial from environmental and ^uZ^^I tTJI^T^ * 
10 binder Is, however, less compatible with the fatty acid sliver ealts whld wS in ZS,' Tl TZTT* 
quality agreeable to the practical use, will resuL brownTh TJZt 1o™^oZ?ilT£ J? T ' 
*ar from intrinsic*.* preferable black tone, and will result !n K2£ * ^^^^ST^T"* 
graph, material whose property being significantly degraded and **JS$^Z^ » hoteth "™- 

arming the grain therefrom by Won to obtain a solid rn^aKd SEtaSIS ^^Jf^T^ 
a dispersing agent as described by Q KkJostarooer in ta n el 7. matter after being mixed with 

20 Sturge. V. Walworth and A. Shepf ? P 279 ?S3T ° ^ Neb " me ' 8 Bth ° d - ed,t8d * 

[0015] Fine dispersion operation of the tetty acid silver salt can b B «fwi 0 H^, h , 

ance of a dispersing agent using a known oulverlzlno m«!„« J H L ! f moch8n,CBl <««P*rsion In the pr«a- 
mlll, banbur7mixerVmomZ 9 knead7^^ h W«P«" fcr,pact 

loid mill, jet mill, roller mill, trommel aTJ rSpTeO ^t^T^l ml "' Mnd mi "' bead ""<■ «* 

» ™~ - "-mined Japanese Patent 

by pressure t»atme,«. The meTo^ 

ferent from solving the foregoing problem dispersion and stand on a concept dlf- 

- ^lonbydla^ 

tallizatlon process of the fatty acid sliver iw^nhnt^ ^ . at *° primary Bm,n obtalned cry 5 . 
crushed. The memod ho^er ^ %T T°*™*»° b ^ 

Oration, end In th^^ 

as a measure for obtaining a practical coating liquid UWf " MBIon ' wnren mQKee *• ™»nod dffficullto be accepted 
since a solution of a fatty aSd SS me^ 

to abrupt doling upon the adtfrtion, a slow diluted ^ *• 
coarae grains. Raising the stirring speed dutfnn the nrMMnn i„t« « *TluT 2 7 u undesirably result In large and 

» aver, causes entralnrSent ^+££$XZ TZ^ilS? J * ,om * d ' how " 
the surface of the entrained a.r bugles w heh ^Cp^lSS^W "* ™ ° n 

cent grains on the surface of the bubbles The ZSZS^SSSS^IT^ C8U8M a 90 ,omBra «°n °' adja- 

case of desalting the kWdESS^ VTH ^ " WhlpPed andforth * 

the agglomerated gnZ will clog t£ ^Son mem^r ' 8,9n,,toant,y ^ thB hBnd " nB P "" 8rt * - 

' KUt^ 

In growth of the grakw by a physlcTr^^ w, » ~* 

obtain a stable solution of an elan metal JSllZ^Z^J^lTJl be 50 *° °' above 10 
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lias not been discovered yet. 

[0021] It Is therefore an object of the present Invention to provide e method for preparing fatty acid silver salt grains 
exhibiting an excellent dispersion stability and coating property when made Into a dispersion, end can provide, when 
incorporated Into a photothermographlc material, an excellent fog preventive property during storage, and en excellent 
Image stability and light transmlsslvlty after the heat-development process* 

Summary of the Invention 

[0D22J The present Inventors found after extensive investigations for achieving the above object that excellent non- 
photosensitive fatty acid silver salt grains can be obtained by mixing and reacting a silver lon-contalnlng aqueous solu- 
tion with a solution of a fatty acid alkali metal salt within a closed mixing means. 

[0023] The "dosed mixing means- as described herein refers to a means such that the Inner space of which beina 
filled with the liquids to be mixed, and having substantially no air phase, or In other words, having no gas/llquld Inter- 
phase, 

[0024] That la. the present Invention Is to provide a method for preparing non-photosensitive fatty acid sliver salt 
grains having the step of reacting a sliver ion-containing solution, the solvent of which being water, or a mixture of water 
and an organic solvent, with a solution of a fatty acid alkali metal salt, solvent of which being water, an organic solvent 
or a mixture of water and an organic solvent to obtain a fatty acid silver grain; In which the reaction Is proceeded bv 
mixing the silver lon-contalnlng solution and the solution of the alkali metal salt of the fatty acid within a closed mlxlno 
so means. " 

[0025] In the method for preparing non-photosensltlve fatty acid sliver salt grains of the present Invention It Is pref- 
erable to further charge water, or a mixture of water and an organic solvent Into the closed mixing means It Is particu- 
larly preferable that the water or the mixture contains a dispersing agent. It Is also preferable to clreularfy'feed back at 
least a part of a reacted mixture obtained after the reaction to the closed mixing means. It is still also preferable to cool 
ss the reacted mixture obtained after the reaction. 

[002S] The present Invention is to provide also an apparatus for preparing a non-photossnsltlve fatty acid silver salt 
grains having; a first feed means for feeding a sliver lon-contalnlng solution, the solvent of which being water or a mix 
ture of water and an organic solvent, to a closed mixing means described later; a second feed means for feeding a solu- 
tion of a fatty acid alkali metal salt, solvent of which being water, sn orgsnle solvent, or a mixture of water and an organic 
solvent, to the closed mixing means; a third feed means for feeding water, or a mixture of water and an organic solvent 
to the closed mixing means; and the closed mixing means for mixing matters fed from the first feed means the second 
feed means and the third feed means, and discharging a liquid containing non-photosensltlve fatty add silver salt 
grains. It Is preferable that the apparatus additionally has a cooling means for cooling the liquid containing non-photo- 
sensltlve tatty acid sliver salt grains discharged from the closed mixing means. 

[0027] The present Invention Is to provide still also an apparatus for preparing non-photosensltlve fatty acid sliver 
salt grains having: a first feed means for feeding a silver ion-containing solution, the solvent of which being water or a 
mixture of water end an organic solvent, to a closed mixing means described later; a second feed means for feeding a 
solution of a fatty acid alkali metal eaft, solvent of which being water, an organic solvent, or a mixture of water and an 
organic solvent, to the closed mixing means; the closed mixing means for mixing matters fed from the first feed means 
the second feed means and a third feed means described next, and discharging a liquid containing non-photosensitive 
fatty acid sHver salt grains; and the third feed means for feeding back at least a part of the liquid containing non-photo- 
sensitive fatty acid sliver salt grains discharged from the closed mixing means to said closed mixing means The appa- 
ratua preferably has a cooling means for cooling the liquid containing non-photosensitive fatty acid silver salt grains 
discharged from the closed mixing means. In such apparatus, the closed mixing means Is preferably a mixing apparatus 
having rotating blades in a closed vessel. A llnearveloclty at the outermost periphery portion of such rotating blades is 
preferably 1 to SO m/second, and a stirring power of such mixing apparatus is preferably 0.1 to 10 kW per liter of a reac- 
tlon mixture, 

[0028] The above and other objects and features of the Invention are apparent to those skilled In the art from the 
following referred embodiments thereof when considered In conjunction with the accompanied drawings, In which: 

Fig. 1 Is a schematic diagram showing a method for preparing the non-photosensltlve fatty acid silver salt grains of 
the present Invention; 11 

Fig. 2 Is a schematic diagram showing an exemplary constitution of an apparatus used for preparing the non-pho- 
tosensitive fatty acid silver salt grains of the present Invention; 

Fig. 3 is a schematic diagram showing another exemplary constitution of en apparatus used for preparing the non- 
photosensitive fatty acid silver salt grains of the present invention; and 

Rg. 4 is a schematic diagram showing still another exempt constitution of an apparatus used for preparing the 
non-photosensltlve fatty acid silver salt grains of the present Invention. 
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Detailed Description of the Invention 



2d heSnX h ° d PrePBri " 9 ^ n ° n - ph0t0Mnsitive fal * 8c,d ■* V*» of the present Invention will be 

5 HvinaTl! T°? f ° r P / eparin ,? ^ non "P h(,tW9 ' 18ltfve *My acid silver salt grains of the present Invention Is such 
that having the step of reacting a sliver lon-contalnlng solution, the solvent of which belnc water or a mi*? » Jr ♦ 
and an orsank; solvent, with a solution of a fatty add alkali metal salt, sZ^m ^Z^n omZ !" / 
or a mixture of water and an organic solvent, to obtain fatty acldsllver aa« grains ZJh tZKSi^ 
by mixing the silver lon-contalnlng solution and the solution of the alkali m^VZ^^m^ls^!? 

iO means, .t Is also allowable to provide a pluralKy of such Cosed mixing mean, ^P^S^lSSST" 9 
I0031J Fig. 1 shows a schematic diagram showing a method for preparing the noMho3Ett» EE. ^ 
saft grains of the present Invention. Symbol 1 1s used For a mixing apparel whte! is clo«2 M iSSXfi T 

acid alkali metal salt, and «C" for water or a mixture of water and an organic solvent or e reLZ mESL ♦ 
is the non-photeseneftfce fatty acid elfcer eart grains obtained after the rea^n Ce 'q ,ds ZfiSSXi £!S2 

22? svmbl 2 , 8 ! 1 Th «*• a ? bod,ment relatlnS th8 meth0d ,or preparin 9 the ^-photosensitive fatty acid silver salt 
grains. Symbols 11 and 12 in the figure represent tanks for storing under predetermined .> ■ 

« containing solution and the solution of the fatty add alkali metal eaTre^S 

In this embodiment, provided as a third component Is a pump 17 for feeding the obtained SmJZZZSJS. £1 t 
sllversaKgra^ 

KL. St 3 * h0W8 f r he « em t 0dlm8nt relatln S »• method tor preparing the non-photosensitive fatty acid silver 
salt grains of fto present Invention. Symbols 21 and 22 In the figure represent tanks for storing under D^etarX* 

23, 23 , 24 and 24' represent flow meters for measuring flow rates of these liquids fed via ournM ss *T m i J?^ ^ 
« Nquld-fllled dosed mixing apparatus 23 and 2B-. in this embodiment pwfded as Wrt ™Z^'£'ol£l>?' h 

■^SSff? JI r fth ' n the m ' X ' n9 app8MU8 28 and 28 ' are •"'^ S» * heat ^changeS 

and are rapidly cooled and Introduced Into tank 30 for the obtained mixtures Thua the method tor mETZ TZ. 

in'ual ^un'r 8 aPPBrBtU8 P * L h ** *" ^ ™ ba 8Upp »* d * 

I0094J Fig. 4 shows one embodiment relating the method for preparing the non-photosensitive fattv acid »ih/» r 
grains according to tha present Invention. Symbols 31 end 32 in the Sgu« >mmJ£E£Zfaj£ 
mined temperatures the silver lon-contalnlng solution and the mA^^S^^S^JS^lSST 
<* Symbo te 41 .ntteflgure represent tanks for storing under predetermined te^p^wa^^^^^ 

48 [0035] The sliver lon<ontalnlng solution and the solution of the fatty acid alkali metal salt can be nra^H a »H 
storedunder predetermined temperature in the tank for storing. Alternately, the iSSitoklZEEiLV 
tank after preparadon and stored under predetermined temperature. introduced Into the 

10038] There Is no specific limitation on types of the heat exchanger, and beneficial examoles thereof ir,*„rf* 

. seest ang8r ' heat p,pe doubia - p,pe — ■ -K^rco'ri 8 

Sf! 7 !. A 1 5 W k m9 , ter for m9 « ur lng the silver lon-contalnlng solution Is preferably an electromagnetic flow meter or 

S5» ESLIT 8 8 WWr ° f 1 % ° r W0W and 8 ti ™ conata « •» *«. one second 

EL a ^ «f P iTf lnC,Ud6 ! hMe CBpab,e ° f * wrtMk contrel b ** d "» obtained measurement values 
« oZm oS . TH" 1618 ' ^ PUmP> 5ani,Bry PUmp> SMr PUmp ' Mono pump " plu "9er pump JS Z 

SS^ "T CaPBb,e ° f B r°^ ng 8 ^ di8chB, « e ^ 8 ^ uanttatlv9 e ^ ^low 1% (for example ge!r 
pump Mono pump, p unger pump and diaphragm pump). Those with a pulsation factor of less than 8* are pre er£T 

preferably 1 .5 to 4. An arbitrary acid or base can be added for further pH adjustment. 
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[0040] Silver ton concentration of the sliver lon-contalnlng solution ueed in the present Invention may arbitrarily be 
selected, where a preferable range as expressed In molar concentration Is from 0.03 to 6.5 mol/L and more nreferablv 
0.1 to 6 mol/L pfBTBraray 

[0041] Tb successfully form the fatty acid silver salt grains In the present invention, at least one of the silver lon-con- 
s talnlng solution, the alkali metal salt solution of the fatty acid and a solution preliminarily provided In the reaction field 
must contain an organic solvent In an amount so that the alkali metal salt of the fatty acid can fully be dissolved to give 
a substantially transparent solution, rather than forming string-like aggregates or micella. While single use of an oraanle 
solvent Is also allowable, use of a mixed solution with water Is more preferable. 

[0O42J The organic solvent used In the present Invention may be of any type so far as having water solubility and 
w above-described properties, whereas those adversely affecting photographic properties are not preferable Preferable 
examplee of such solvent Include wster-mlsclble alcohol and acetone, and more preferable examples relate to tertlarv 
alcohol having a carbon number of 4 to 6. The fatty acid composing the alkali metal salt of the fatty add Is such that 

5"5 fl - C> K£. fl ' 9 !, n ! n,tln l B Si,Vef BHlt Which " relBtlv9ly ,M * a 9 alnBt th8 l,Qht . °* Produce silver Image when 
heated at BO'C or higher in ttie presence of light-exposed photocatalyst (e.g., latent Image of photosensitive sliver hal- 
Ide) and a reducing agent. The fatty acid is preferably a long-chained fatty carboxyllc add specifically having a carbon 
number of 10 to 30, more preferably 12 to 26. Preferable examples of the fatty carboxyllc acid Include cerotic acid 
llgnocerta acid, behenlc add eruclc acid, arachldlnlc acid, stearic acid, oleic acid, laurlc acid, caprolc acid myrtatlc' 
add palmltte acid rnaleic acid, fumarlc acid, tartaric acid, llnollc acid, butyric acid, camphoric acid and mixtures thereof 
[0043] The alkali metal composing the alkali metal salt of the fatty acid used In the present Invention is tvolfled as' 
sodium or potassium. The alkali metal salt of the fatty acid can be obtained by adding NaOH or KOH to the fattv add 
In which It le preferable to limit an amount of use of the alkali metal less than that of the fatty acid so that a part of the 
fatty acid will remain unreacted. The amount of the remaining fatty acid Is 3 to 60 mol% relative to the total fattv add 
and preferably 3 to 30 mol%. It Is also allowable In the preparation to add an excessive amount of an alkali and then 
add add such aa nitric acid or sulfuric acid to neutralize the excessive portion of the alkali, 
as [0044] The silver-ion containing solution, the solution containing the fatty acid alkali metal salt or the solution ore- 
charged in the closed mixing apparatus to which two above solutions will be charged may be added with a dispersing 
agent such as. tor example, a compound expressed by the general formula (1) of JP-A-62*5035 a water-soluble N 
heterocyclic compound having a solubility-expressing group as disclosed In JP-A-B2-1 50240, an Inorganic peroxide as 
dtectosed I In iJP-A-50-1 01 01 9, a sulfur compound as disclosed In JP-A-51 -7831 9, a disulfide compound as disclosed In 
so J P-A-67-643 and hydrogen peroxide. ^^™" n 
[0045] The solution of the tatty acid alkali metal salt preferably contains the organic solvent In an amount of 3 to 70 
vol% of water volume, and preferably 5 to 50 vol%. Since an optimum solvent volume can vary depending on the reac- 
tion temperature. It Is preferable to determine the optimum volume In a trlal-and-error manner. 
[0046] Concentration of the fatty add alkali metal salt used in the present Invention is preferably 5 to 60 wt% more 
35 preferably 7 to 45 wt%, and still more preferably 10 to 40 wr%. °uwr*.more 

, A , dwlred fatty acW *"v«rsart can be prepared by simultaneously adding the silver lon-contalnlng. solution 
and the solution of fatty add alkali metal salt to the dosed mixing means. In such a case, It Is preferable that 10 to 1 00% 
more preferably 30 to 1 00%, and stiff mora preferably 50 to 1 00% of the total amount of addition of silver la added simul- 
taneously with the solution containing a nearly equal molarity of the fatty acid alkali metal salt When either solution is 
4o preoadently added, the silver lon-contalnlng solution In precedence Is more preferable. 

[0048] Temperature of the silver-ion containing solution or the solution of the fatty add alkali metal salt may aoDro- 
prlately be selected in order to obtain desired grains. The temperature of the silver-Ion containing solution Is preferably 
selected to 5 to B0"C, and more preferably 5 to 40«C, for the purpose of ensuring stability of the liquid. The temperature 
of the solution of the fatty acid alkali metal salt Is preferably 5o to 90"C, and mora preferably 60 to B5«C tor the purpose 
of keeping a certain temperature required for avoiding crystallization or soildlflcatlon of the alkali soap Tanks tor storing 
these solutions are preferably equipped with means for maintaining such a temperature. 

[0049] Various approaches are allowable for preparing the fatty acid silver salt grains by the present Invention To 
obtain the grains appropriate tor the present Invention, It Is preferable to lower solubility of the fatty add silver salt In 'the 
reaction field. The present Inventors have found from the Investigations that the longer the duration of the reaction 
became, the smaller the grain size became. It was thus concluded that, to obtain a desired grain size the reaction 
period must be determined by a trial-and-error manner. ' ^'° n 

[0050] There Is no particular limitation on the apparatus used for produdng ttie silver salt As for the dosed mixing 
apparatus used In the present Invention, In particular, a variety of available models include those of bulk stirring type 
using anchor wing or paddle wing: emulsifying dispersion type such as dlssolver and homogenizer; static mixing appa- 
ratus such as static mixer and sluzer mixer; and those based on combination of two these types. The solvent prelimi- 
narily charged In the reaction vessel is typically water, where also available is a mixed solution ot water and an organic 
solvent same as that used in the sliver ion-containing solution or the solution of fatty add alkali metal salt 
[0051] In the liquid mixing process, too small stirring force will result In Insufficient mixing, whereas too large stirring 
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rotating blades within a mng e from 1 to so Sn^^ 

acceptableto employ, as cavitation suppressing mea™ - ZZ*X> IT* V******* 0,5 to 5 kW/L I? isTo 
*w whhln the mwhg apparatus by apZ "? ^Tg^^ " h the or W 

0052] Whilo there Is no oartloukr limitations T ^ paredw * h * ea ^°«Pterta pressure. 
-MM an appropriate mSSal ^ 

solution, the solution of the fatty acid SimeSlTt^ ITS? "? b8 ' nB inen to th ° °"^r Ion SJJ £ 

Typical materials meeting these requirements Inclul , ? P ° rtant to 8e,8Ct a stable material 

alloys; metal materia* covered , tor Z2 tJn^£l ,toil1 ( "- 9 " SUS3 ° 4 Bnd SUS3ie )l fc^SES 



apparatus. In addWon to the above liquids » A - mS^SSL MmZ* £ "T ^ 8lde 0f the ^Sno 
apparatus; where the third liquid being water. 6 mlxtu^ of v^ er aJ?T„ *?' ' , Wld ,,qUW ,n ths 8ame «52 
solution and the solution of a fatty acid alkan ™^JI W or9an,c solVent •»«« h the silver lon^ntS? 

silver sal, grains are already pS£? V*""" h Whfch th8 -^hoCaKtS 

the upper stream side of the closed m}x^c^«Z^ 1 Bdd a " y " qu,ds ,rom *. liquids "A* 

apparatus can be oomposed of a plurality of unite SnSSh - ■ S d mlXin0 *PP ara *«- The closed mlxlno 

" ssv"' ewmp,ei a firat u * c ° n ' ai " 8 xiz* iT? the ir,d,vldua ' unit ^ °° nta,n ^ 

he fed to the mixing appamtua. such nqullb^ny^^^ 

and an organic solvent or the reaction liquid JZtoaZ ^Tl ^ mna 80,Ution ' ■ mkti of wat£ 
a* apparatus per ee; and such that providing J hS C ' d 8aft gre,ne: 8Uch cooling J. nSE 
temperature obtained after the reacCb^^ ! h ° mixln ° ** the tank? Th a t u |2 

metal salt h preferably 5 to 70 , C| mo ™ p ™ «J J^^SS? 80 ' UB ? " ■ Bd » e * *5 2 S 

preferably such that ensuring a desired temperZ* iZ! n r^" * moro P^"*'* 2° to 45% Tne cooOng ratote 

a variety of available models Indudethoae of buSnJ!! ? tank - ^ fcrtha m Wng means in thetenT 

type such as dleeolver and homo^lSSSSS^ W ' nB ° rpaddte «^^£52 
baaed on oomb^ation of two thaae typat 9 PP ^ 6 "* " ^ mbter * nd ^nffJKS 

erably 1 to 3, and still more preferably 1 10 2 jK a 1? ,? ^° " *■ ^ 18 1>«*™»* 1 to 4 13 
P^ne/graln threes] te pretor^iy 2 VSo^ 

and more preferably O.01 to 0.15 u m. The amins3JSh V I ' Gm ' n th "* nM8 18 P^ferably o.oi to 0 20 urn 
50 of the projected area of the total ^13^^ prefarab V account forso to 10S 

[0058] Particle size distribution of £ til? altar 2i?L ^ ft u, d at,,, fn ° ,B prBfewb| y 7 » «» 1009k 
vartatlon ofme gralnslzeof the fatty acl^ 

•U more prefembly 15% or bBlo w, where the coeJK JZ^n^ZlT ^ ""^ 18% orbe '^ 
ard deviation of a grain diameter by the arain dtamstar -n?l ,s 1 deflned 08 a va ' u » obtained by dividing a stand- 

*Pe»l" S wn „„ „. ,„ ft8 flM>r ^ ^ Muto ot the tatty 



7 



2004$ im mm 



SIKs & Co. 



NO. 1876 P. 14/192 



n EP 1 069 468 A1 

acid alkali metal salt or the reaction liquid In the present Invention. The dispersing agent can bo contained in the reac- 
tion liquid In the process of producing the fatty add silver sett grains; In a separately prepared solution; or In the finished 
liquid afterthe fatty acid silver salt grains are produced. The dispersing agent can be of any type so far as it can disperse 
the generated fatty actd silver salt grains, and specific examples thereof can be referred to those used for the fatty acid 
5 silver saft described later. 

[0060] The fatty acid sliver salt grains available In the present Invention will have a form of solid microgram disper- 
sion assisted by the dispersing agent so as to achieve a small grain size and an agglomeration-free nature. In the proc- 
ess of producing such solid microgram dispersion, it is preferable to avoid only the agglomeration while preventing the 
produced grains from being fractured. Such status can be Judged by comparing TEW (transmission electron mlcro- 

10 scope) photographs of the grains taken before water washing and after the dispersion. The grains produoed according 
to the method of the present Invention are preferably such that the projected area of which being not altered by 30% or 
more, more preferably 20% or more, and still more preferably 10% or more, when the average grain sizes before the 
water washing and afterthe dispersion are compared. Tha dispersion Is preferably effected by converting a water-base 
dispersion of the fatty acid silver salt into a high-pressure and high-speed flow, which is followed by an abrupt pressure 

is drop. 

[0061] It is preferable that the dispersion contains substantially no photosensitive silver salt during the dispersion, 
since presence of the photosensitive silver salt during the dispersion may Increase fog and significantly lower the sen- 
sitivity. In the present invention, a content of the photosensitive silver salt In the water-base dispersion to be dispersed 
is 0.1 mol% or less relative to 1 mol of the organic acid silver salt contained therein, without any Intentional addition of 

so the photosensitive silver salt 

[0062] Dispersion apparatus and technologies available for Implementing the above dispersion In the present 
Invention are detailed, for example, In "Bunsankei Reorojl to Bunsanka Gijutsu (Dispersed System Rheology and Die- 
pension "technology)", by Toahlo Kajluchi and Hiroki Usui, 1&91, Issued by Sinzansha Shuppan, p,357-403; "Kagaku 
Kogaku no Sinpo (Advances In Chemical Engineering) Vol . 24", ed. Tokai Section, The Society of Chemical Engineers, 

25 1000, Issued by Makl Shoten, p.1 B4-1B5, A dispersion method employed In the present Invention Is such that feeding 
the water-baee dispersion containing at least fatty acid silver salt into a piping while being pressurized with a high-pres- 
sure pump or the like, allowing the dispersion to pass through a narrow slit, and then causing an abrupt pressure drop 
to the dispersion thereby completing a fine dispersion. 

[0063] As for a high-pressure homogenizer available In the present Invention, an uniform and effective dispersion 

so Is generally considered to be effected by dispersion forces such as (a) "shearing force" generated when dlsparaold 
passes through a narrow gap under a high pressure and at a high speed, and (b) "cavitation force" generated when the 
dlspersold Is released from the high pressure state to the normal pressure state. Galling homogenizer has long been 
known as such kind of dispersion apparatus, In which a pressure-fed solution to be dispersed Is converted Into a high- 
speed flow at a narrow gap on a cylinder surface, then rushed to be collided with the peripheral wall, thereby allowing 

3$ emulsrfication or dispersion assisted by the Impact force. Operating pressure Is, In general, selected In a range from 1 00 
to 600 kg/cm 2 , and flow rate In a range several to 30 m/second. There is also proposed an apparatus such that having 
a saw-toothed high flow rate portion to Increase the number of collision for a higher dispersion efficiency. Recent new 
developments for enabling the dispersion at a still higher pressure range typically Include Mlcrofluldlzer (product of 
Mlerofluidex International Corporation), and Nanomlzer (product of Tokushu Klka Kogyo Co., Ltd). 

AO [0064] In the present Invention, it is possible to disperse the organic silver salt so as to attain a desired grain size 
by property adjusting the flow rate, pressure difference at the time of the pressure drop and the number of repetition of 
the process. Taking photographic properties and the grain size into account, the flow rate Is preferably from 200 to 600 
m/sec, more preferably from 300 to 600 mfeac, and the pressure difference at the pressure drop Is preferably from 900 
to 3000 kg/cm z , and more preferably from 1600 to 3000 kgfcm 2 . The number of repetition of the process Is selectable 

45 as required. While this Is generally selected as once to as much as 10 times, once to as much as 3 times Is preferred 
from the viewpoint of productivity. Raising the temperature of such water-base dispersion under high pressure Is unde- 
sirable from the viewpoint of dlsperslblllty and photographic properties, that Is, raising the temperature above 90°C 
tends to result in increased grain size and increased fogging. It Is thus preferable in the present Invention to provide a 
cooling step before the conversion Into the high-pressure, high-speed flow and/or afterthe pressure drop, to maintain 

50 the temperature of the water-base dispersion within a range from 5 to S0°C, more preferably from 5 to B0°C, and still 
more preferably 5 to 65°C. Providing such cooling step Is particularly effective when the dispersion is proceeded under 
the pressure as high as 1 500 to 3000 kg/cm 2 . A cooler le properly selected, depending on the required capacity of heat 
exchange, from those being equipped with a double pipe or triple pipe as combined with a static mixer; shell-and-tube 
heat exchanger; and colled heat exchanger. The diameter, wall thickness and material of the pipe are properly be 

$s selected, considering the operating pressure, so as to improve the efficiency of the heat exchange. Coolants available 
for the cooler is selectable, depending on the required amount of heat exchange, from well water at 20°C; cold water at 
5 to 10°C fed from a chiller; and, as requested, ethylene glycol/water at *30°C. 

[0065] The dispersing agent can be properly selected from, for example, synthetic anionic polymers such as poly- 
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acrylic acid, copolymers of acrylic acid, maielc acid copolymers, maielc acid monoaster copolymers and acrvlovlmeth 
ylpropanesulfonlc acid copolymers: semisynthetic anionic polymers euch as carboxymethylated eirch and 

STtosm^n USt^ SU ? t? Bnd 8Cid: ani0n,c 8Urfactant * Buch a ' «W»d In 

^1 1 I WO t B6/ ° 4 794; compounds disclosed in JP-A-0-1 79243; known anionic, nonionlc and cationlcsur- 

5 SSL JIT" P0Vm 1 e ' 8 t"° h 88 POlyVlny ' a,COh °'' P^yvlrVlpyrrolidone, carboxymethyl cellulose, hydroxypZl 
cellulose, and hydroxypropylmethyl cellulose; naturally occurring polymers such as gelatin and the Ilka nyam W m W 

1^3 to Mw!T trati0n ° f 1,18 dl8Per8lnB afl8rit Pref8,Bbly 1 W 30 ° f th6 8dd 8i,VBr 6alt - and mor * P^" 

,„ SSr.^ 1 ?- f ^r 10 " Ca " be 6t0red Under 8fl " 1n3 in ord8r te P revent P^iptetlon of the micrograms dur- 
KZ'hl JTJ "I 9 * "T T e * pr0dUC,n9 fydroph,l,c ^ < 6 *' W «• formed with gelatin). Fur- 
1« , ^ a , dd8d W,th 8 P r98ervatlve ln order » P«*»nt germ proliferation during the storage 

2SL ? 6 XSi ""I' 9 ' 8a " dhp "* )n ° btaln8d * the prewrrt inventl6n com P rte « at a fatty acid silver 
salt and water. While there Is no specif k: limitation on the ratio of the fatty acid silver salt and water, ft" Tmoortant to 

. ?' f d the product,on ^ de P» nd,n 9 « *• dry moisture content. The fatty acid silver salt praferailv ac^nta 
for 1 0 to 60 wt% of the total dispersion, and more preferaby 1 0 to 30 wt%. P™»rawy accounts 

[0069J it Is preferable to add a metal Ion selected from the group conslstlna of Ca Ma Ce ai 7n d „h r . « 
of a wete^ub.esa.t other then ha.,de. More spec.ca.ry, the LL in .TZfZe^TZ^ 

m SSL th«S ™ rf ? "^t'T ,hfi 0rOUp of Ca ' M B. Ca - AI, Zn and Ba can be added ata^ime 

pr * ,d ? d ^ 18 ""mediately before the coating. That is, It may be added to the solution used for preparing the 

of the fatty acid silver salt; or may be added before or after the preparation of the coating Rquid An amount mSS^i 

[0071] While there Is no particular limitation on an apparatus for Implementing the preparation meWd 0 ™i' 
m present inventton, a preferable apparatus relates to such that having a first feed means for La™™^ mnt ** 

describe Mater; asecondfeed means ^rteedlng a solution of a fatty add a.kal. metal salt, solvent of which bZ^ 

eedlng water, or a mixture of water and an organic solvent to the closed mixing means; and the closed trtixZZ™ 
o or mixing matters fed from the first feed msans. the second feed means and me third Ldnm^^^SSSSl 
»quld containing non-photosensitive fatty acid elhrer salt grains, It Is preferable that the S^Z^SSfS! 

™XX£^£Z l,qu,d coma,n,n3 - » <^!K 

s EL h A '? 0ther « P r/ er ! ble ""T^ f ° r ,m P |Bment,n 0 *• preperatlon method of the present Invention relates to 
2 T S ? maans t te : feed, "8 8 ^venon^ontalnlng solution, the solvent of which being w ? " 
turn of water and an organic solvent, to a closed mixing means described later a second feed means for teTdtnn J 

^ 0thodoaed m S TT ** Cl088d m)x,n9 mM " 8fo ^W"9™«^^fromthef(r«feedmeVnr3e^ 

acid sliver saft gra Urn, and the third feed means for feeding at least a part of the liquid containing non-photosensitive 
m** etfver sal grains disc arged from the closed mbdng means back to said closed mixing means.^ tpSSS 

add silver salt grains discharged from the closed mixing meana(Flg. 2). »»o™«vewny 
[007^ In the apparatus shown In Rg. 2, a dispersion of the non-photosenalttve fatty acid silver salt grains havinn a 
k!!^ C0 , n iT ,l0n ™ be prepar8d ,n 1,16 ** 20 ^ P re P eri y ^0Ulatln 9 the volume of ^!SZSSSm^ 

SJJf^ • ■ "? n ° n ;K to8e - n8 ?? tetty a0id 8,IVer8att flra,n8 ,n ,he tenl< 20 "I9her as the number 

condMona car. afford a dispersion having a desired concentration. The concentration can be regulated, not onl Z 
adjusting such circulation condtoons, but also by adjusting conditions for withdrawmg the pniJSSmJZ T&H 

[0074J The tank (symbol 20 In Rg. 2, and symbol 40 In Fig. 4) accepting the produced dispersion of the fattv acid 
silver salt grains may further be provided wKh a mixing means such as a sSrer for homogenSng^ he contend S 

l«u™l!?ZT T S,aCk f ^ B " qUld temP9r8tUre m8MUr,n0 m8BnB - 8 ,avel -nsor ^controlling 1 )i uld 
rc^T, 1 ^ ^ meanS for m0aSUr,n3 phySlCaJ prop8rt,e8 fluch 88 P H ' elecMc conductivity and viscosity. 
[0075] The thermally processed Image forming material composable with the non-photosensitive fatty acid sliver 
Prepared according to the method of the present Invention will further be detailed. 
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40 



49 



[0076] The thermally processed Image forming material preferably contains as hi**.^ k, ^ 

the above fatty acid 8 ,lver salt a, a reducible silver "alt, and a rUS^S^^JTl VfT ™* K 
of a photocatalyst (preferably a photosensitive elfcer halide) Is ^ZZ^tl^l^M £ 1°?'*'° a ™ l " lt 
for controlling color tone of silver Image may be used as X22l P P"<**ensrtrvlty. A toning agent 

[0077] While the fatty acid silver salt can be used in a desired ammiM » n ra*o«,.ui^ 

gM and more preferably 1 to 3 g/m a . *' 8 preter * b,e ran9e thereof ,s trofI1 M to 5 

[0078] The reducing agent Is an arbitrary substance capable of reducino silver inn in*, .» 
bly an organic substance. Specific examples of the reducing agent TS^L ^^^Z^ "jF"* 
JP-A01.e5021,andllne34onpag e 7 t oline12onpageiaLUe a n^ 
7 [0079] An amount of addition of the reducing agent in the present 1nv« | 0 | J ^IrSral fl n f^f n ?" 3784A1 ' 
preferably 0. 1 to 3.0 g/rn* and In other words, It Is preferabKr ^M^th^T^ J ° P*" " and rn0re 
an amount of 5 to 60 mo* per mote of silver, and more £££ ^ereduTo?^ • C ' nfl ^^f' 116 
talned in the Image recording layer. reducing agent is preferably con- 

[0080] There Is no specific limitation on the composition of the photosenslttva «iK»r „oiw. ., < 
' invention, and examples of which Include sliver chloride. ZZS££T£Z^ TTlV* P^Men, 
silver iodochlcrobromlde. The halogen composition distribution *£SZ%S^ 

[0081 ] Methods for preparing photosensitive silver halide «r* umji i* *. r ^ PreTeraDiy, 

0082] An amount of addition of the photosensitive silver halide a. expressed In ™7Jl2?i ™2 , u 
^sensitive materia. !s preferably 0.03 to 0.6 ^. more prefer O.OsTo o/^Xt 

[0083] The binder used in the layer containing the fatty acid silver salt of the ****** 

polymer, and Is transparent or semi-transparent, colortess In i~ art^ iJ^StT IT* ™ a * ftrary 
reein, polymer and copolymer and other film-forming media IZpTes tneS ^Sll . ' T' 
alcohon, hydroxyathylcelluloae, cellu.ose acetate, cellulose SS?l^2^^ 
poryfacryllc acid), polyvinyl methacrylate), poly vinyl ohlorfde)71^^^ < *"' K 
dride), ooporycetyrene-acrylonrtrile), Zpo\y\^L^ ' £wr?2L^ a "^" 
poWiny.bu.yral)], polyesters. P olyurethanes"pnenoxy res^P ly(^^ and 
polyvinyl acetate), cellulose esters and polyamldes. The binder S^SZS'' P °* ep "* lcte8 ' P 0| yca*onates, 
vent or emulsion. ^ 0 ,ndBr may 8,80 be tormed w^B from water, organic sol- 

K g/ml" ^ ^ b ' nd8r ° Mhe imflfl8 ^ 

rZdto "at, ^S^^ — « « be 

7S83, JP.A,2-7 2 71,, European UidOpen Patent ^^^^ 

Examples 

[008$] The present Invention will be explained more specrflcailv hereinafter h« * * ^» . 

and examinations. The components, amounts of use ttlSTSc? SlSi^?^ 8 - to "° W ' n9 B<amp,M 
Examples may property be modified without deparfngS^ h thfl A*"* 

Invention, therefore, te not limhed to the sped! ^S^ZSIISST^ ^ ^ ^ * *" 
[0087] Compounds used In the Examples am shown below: 
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Spectral Sensitization Dyo 1 



to nC BH 17 

Tellurium Compound 



(5 t> 



Surfactant *a* 




M Basic Precursor Compound 



Cyanine Dye Compound 

-^Sa"' CH 3 
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Blue Dye Compound 



10 



IB 



S0 3 Na 



20 




ss 1 . Fabrication of PET Support 

EE? P 5, wi J ' ntrin8ic v ! 8Cosit y < ,v > of °- e « (measured In phenol/tetrachloroethane-6/4 (ratio by weiohtt at 

£ ySSS?" 9 ! nera ' Pr0CedUreS U " n9 ter ' phthBlte add « nd The .MM reSil 

totmd, dned at 130»C tor 4 hours, melted at 300-C, extruded from a T-dle and rapid Jcooled, "obtain au^SL 
* film so as to have a thickness after heat setting of 1 75 um. ""stretched 
[0089] The film was then longitudinally stretched 3.3 times at 1 1 0»C using rollers different In the Derioheral so™* 
and then transversely stretched 4.5 times at 130»C using a tenter. Subsequent* the film Jh aX^S 
seconds, and then relaxed I by 4% In the transverse direction at the same temperature. Thereafter a 

- Sok^SS? 6film knUrl6d Btthe "* **" and * entakfln UP - ^ « roiledsuppo^ms^ 

2. Surface Corona Treatment 



40 



46 



SO 



55 



[00901 Using e solid state corona treatment apparatus (6-kVA model, product of Pillar Corporation), the both planes 
of the support were treated at 20 m/mln under the room temperature. Referring to *ta*aZ^£^J!£ 
age, J was confirmed that the support was treated at 0.376 kVA . mlnuts/m* The treXert frellTwal g e ftfe 
and the gap clearance between the electrode and dielectric roll was 1 .6 mm. iraHimem ™WV was 9.6 kHz 

3. Fabrication of Underooated Support 

(Preparation of Underrating Liquid "A") 

matsu Oil & Fat Co Ltd.), 1 g of polystyrsne microgram (average particle size of 0.2 um) and 20 ml of Surfactant "A- 
(Preparation of Undercoatlng Liquid 'B") 

[0092] To 680 ml of distilled water, 200 ml of a 30 wt% water-bsee dispersion of styrene-butaolene copolymer feyr- 
were added, and the total volume was adjusted to 1 ,000 ml by adding distilled water, thereby to obtain the undarcoaUng 
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(Preparation of Undercoatlng Liquid "C") 

[0093] Ten grams of an inert gelatin was dissolved In 500 ml of distilled water, and thereto 40 g of a 40 wtK wafer 
base dispersion of stannic oxlde-antimony oxide complex microgram described In JP-A-61 20033 was addeTtnd hi' 
tota. volume was adjusted to 1 .000 ml by adding distilled water, thereby to obtain the uJ^Zw^ 

(Fabrication of Undercoated Support) 

[0094] On one plane of the support already treated by the above-described corona dtsehfiroa tr» ft tm ftrt * ^ „ u 




23 



30 



33 



lim. «nd further th.r»n «i underdoing liquid -0- » eosirt u*™ . to^Ztol I, ~Z ZZT,!'? „1 

" sss " 1 80,0 10,5 ■ mb *" ■ * m ^ -ctirrci 

4. Preparation of Dispersion of Fatty Acid Silver Salt Grains "A" 

to [0096] While stirring 676 g of behenlc add (Edsnor C22.85A, product of Henkel Corporation) 4 230 ml of dunk* 
W S f !? 'J 0 ,"" °' tert - butan01 Bt 75 ' C ' °v^S minutes was 492 ml of a 5N ^SSS^S^SSl 

^^^^ 

g of sliver nitrate (pH 4.0) was prepared and Kept at 10»C. A reaction vessel containing tt <i*n mi „» mliu T I 9 
300 ml of tertbutano. was kept at 30*0, and en entire volume of the aawoue USSm IZl Z^^J 
stent flow rate over 60 minutes, and 7 minute, after, an entire volume of toe Zmto^ZZZ ^!£LT 
constant flow rat. over 62 minutes (the last 9-mlnute period was dedicated to tS^SS!XZ SSSSLST 
*«°'utl°n). The mixture v^^^^^ 

r «r 72 0b f"! >d J 0W COntMt rt ° red * * a Wfttcato w *out drying W<rterdecreaMd 

d ?r ed using TXHo^od.perJde, 2M -5 (pSof To^^C ^^^SSTR 
obtained grain was found to have an average grain size of 6.36 urn. ^ W,B m,ntJte8 ' The 

fJSJLu ^ Pwllmlnarlly dispersed solution was dispersed once using a dispersion apparatus (Micro Fluids m 

5Sl/uS «t ; i K) " f . B pr6MUW ° f 1 ,60 ° k9/cn * ,!> obtaln th8 di8 P*™ tan "A" of the fatty acid slier salt 
S Sfe C ° ntr01 6ffeCt6d 60 M t0 re9Utate w ,n,8t « andSeMempe^ure 

w 5. Preparation of Dispersion of Fatty Acid Silver Salt Grains "B* 

[0098) Dispersion *B" was prepared using a small-sized crystallization eaulDment bb shown in f,« a iab.il ~» . 
in . tank 32 a mixture of 878 g of behente acid (Edenor C22-85R, product S££2rS 4*230 S3 £22 
water and 1,200 ml of tert-butanol at 75«C, added thereto was 492 ml of a « a?i«offi!JSi? « , d 
« and was then allowed to react for 60 minxes to obtaHdZ bfhena^S^ IT* 
solution containing 404 g of silver nitrate (pH 4.0) was prepared and M^ki^SX^Z ' TT 
blade of a dosed mixing apparatus 38 (P.peHne Mixer &£ LR-I, SVJK C Sq^lE^T? 
ear velocity at the vane tip = 42 m/second, stirring power * 5.5 kW/L), the above mfmJSS^^SZl £ 
at a constant flow rate of 29 ml/minute, and 5 seconds after, the sod um benenate soMo^Z «*Z^nZt 

o the content of the tank 40 wee 3S»C, when a cooling water of 10'C was supplied to a Jacket of th ftanT STJ! 
Umlnute while ceaelng supply of cooling water to the heat exchangers* The mSm ^vw« 1 LTfor 2o m fn 
lites under stirring, and then cooled to 25-C. The solid content was separated by lupJoXEtr^^ 

es stored in a form of a wet cake without drying. eoniam was 

KdlspeS 8 ^ P ^ 9S8M f0rPrePartn9 
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6, Preparation of Dispersion of Fatty Acid Sliver Salt Grains "C" 

[0100] Dispersion "C« was prepared using the small-sized crystallization equipment as shown In Fig 4 While stir- 
ring In the tank 32 a mixture of 876 g of behenle acid (Edenor C22-85R, product of Henkel Corporation) 4 230 ml of 
distilled water and 1 ,200 ml of tert-butanol at 7S'C, added thereto was 492 ml of a 6N aqueous NaOH solution over 5 
minutes, and was then allowed to react for 60 minutes to obtain sodium behenate solution. Independently, 2 062 ml of 
aqueous solution containing 404 g of silver nitrate (pH 4.0) was prepared and kept In a tank 31 at 10«C and 6 000 ml 
of pure water was stored in a tank 41 at 10 6 C. While rotating a mixing blade of a closed mixing apparatus 38 (Ptoeline 
Mixer Model UW, product of Mizuho Kogyo K.K.) at 10,000 rpm, the above aqueous silver nitrate solution and Dura 
water were fed at constant flow rates of 20 ml/mlnute and 08 ml/minute, respectively, and 5 seconds after the sodium 
behenate solution was fed at a constant flow rate of 98 ml/mlnute, which were then sent via an heat exchanger 39 to a 
tank 40 and stocked. An average temperature of the content of the tank 40 was 30»C, when a cooling water of 1 0'C was 
supplied to a jacket of the tenk 40 at 20 Umlnute while ceasing supply of cooling water to the heat exchanger 39 The 
mixture was allowed to stand for 20 minutes under stirring, and then cooled to 25'C. The solid content was separated 
ib by suction filtration, and then washed with water until electric conductivity of the filtered water decreased as low as 30 
(iS/cm. The obtained solid content was stored In a form of a wet cake without drying 

[0101] Successive processee for preparing the dispersion 'C of the fatty acid silver salt grains are similar to those 
for the dispersion "A". 

20 7. Preparation of Dispersion of Fatly Acid Silver Salt Grains *D" 

[0102] Dispersion 'D- wes prepared similarly to the dispersion "C except that 8,000 ml of a 4 vol* aqueous tart- 
butanof solution was stored in a tank 41 and fed at a constant flow rate of 80 ml/minute. 

25 8. Preparation of Dispersion of Fatty Add Sliver Salt Grains "E" 

[0103] Dispersion "E* was prepared similarly to the dispersion -C except that 8,000 ml of a 1 wt% aqueous oofwi- 
nyl alcohol (PVA^OS, product of Kuraray Co., Ltd) solution was stored In a tank 41 and fed at a constant flow rate of 
98 ml/mlnute. 
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9. Preparation of Dispersion of Fatty Acid Silver Salt Grains "F" 

• [0104] Dispersion "P was prepared using the small-slzed crystallization equipment as shown In Flo. 2 While stir- 
ring n the tank 12 a mixture of 876 g of behenic acid (Edenor C22-85R, product of Henkel Corporation), 4 230 ml of 
distilled water and 1,200 ml of tert-butanol at 76«C, added thereto was 492 ml of a 6N aqueous NaOH solution over 6 
minutes, and was then allowed to react for 60 minutes to obtain sodium behenate solution. Independently 2 062 ml of 
aqueous solution containing 404 g of sliver nitrate (pH 4.0) was prepared and kept In a tank 1 1 at 1 0°C The tank 20 
was pre-charged with 6,000 ml of pure water, which was circulated at a flow rate of 1 ,000 ml/mlnute via the pump 1 7 
While rotating a mixing blade of a closed mixing apparatus 18 (Pipeline Mixer Model LR-I, product of Mizuho Kbgvo 
K.K.) at 1 0,000 rpm, the above aqueous silver nitrate solution was fed at a constant flow rate of 29 ml/minute end 1 6 
seconds after, the sodium behenate solution was fed at a constant flow rate of 98 ml/minute, which were then sent via 
an heat exchanger 1 9 to a tank 20 and stocked. An average temperature of the content of the tank 20 was 30"C when 
a cooling water of 1 0»C was supplisd both to a jacket of the tank 20 and the heat exchanger 1 9 at 20 Umlnute The 
mixture was allowed to stand for 20 minutes under stirring, and then cooled to 25*C. The solid content was separated 
by suction filtration, and then washed with water until electric conductivity of the filtered water decreased as low as 30 
uS/cm. The obtained solid content was stored In a form of a wet cake without drying, 

[0105] Successive processes tor preparing the dispersion "F" of the fatty acid silver salt grains are similar to those 
for the dispersion "A*. 

so 1 0. Preparation of Dispersion of Fatty Acid Silver Salt Grains "G" 

[0106] Dispersion "G* was prepared similarly to the dispersion 'B« except that a cooling water of 5°C was fed to the 
heat exchanger 39, thereby to attain an average temperature of the content of the tank 40 of 30°C. 

bb 11. Preparation of Dispersion of Fatty Acid Silver Salt Grains W H" 

[0107] Dispersion U H' was prepared similarly to the dispersion "P except that a cooling water of 5 D C was fed to the 
heat exchanger 1 g ( thereby to attain an average temperature of the oontent of the tank 20 of 2S°C. 
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[0108] Conditions for the preparation of the dispersions "A" to "H" of the fatty acid silver salt grains were listed in 
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Dispersion 



A (Compari- 
son) 



B (Invention) 



C (Invention) 



D (Invention) 



E (Invention) 



' (Invention) 



G (Invention) 



H (Invention) 



Preparation 
method 



tank 



closed mixing 
apparatus 



closed mixing 
apparatus 



closed mixing 
apparatus 



closed mixing 
apparatus 



closed mixing 
apparatus 



closed mixing 
apparatus 



closed mixing 
apparatus 



Added liquid 



Component 1 I Component 2 



aq. AgNOg 



Na bshenate 
solution 



aq. AgN0 3 



Na behenate 
solution 



aq. AgNQg 



Na behenate 
solution 



aq. AgN0 3 



Na behenate 
solution 



aq- AgNOg 



Na behenate 
solution 



aq. AgNQ3 



Na behenate 
solution 



aq. AgNOg 



Na behenate 
solution 



aq, AgN0 3 



Na behenate 
solution 



Component 3 



water 



aq. t-BuOH 
soln. 



aq. PVA aoln. 



obtained sil- 
ver saft dis- 
persion 



Temp, of cool- Temp, of con- 
ing water (*C) J tent in the tank 
CO 
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persion 
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12. Preparation of 25 wt% Dispersion of Reducing Agent 

^lut J?5J H , 1 "! h ff^^^ S-trlmethylhaxane and 64 g of a 20 wt% aque- 
ous solution of a modified polyvinyl alcohol {Poval MP*K, product of Kumray Co., Ltd ) were added Ztom * 

2?? rf T"*' th8 ^ by t0 ° mn th9 dl8perel0n of *• redudn 9 Q 9 ent - Bedudng agent gr^a intalnedTtS 
obtained dispersion were found to have an average grain size of 0.72 um. contained In thus 

13. Preparation of 20 wt% Dispersion of Mercapto Compound 
Kedpo 8 ^ 

the^by to obt^n the dispersion of the mercaotocompound. MeroaptL 

persion were found to have an average grain $lze of 0.67 nm. ™™nea in mus obtained die- 

4. Preparation of 30 wt% Dispersion of Organic Polyhalogen Compound 



[0111] 

1 ,2,4-trtazole 



ftrty-elght grams of trlbromomethylphenylsulfone. 48 g of 3-trlbromomethy| B ulfonyl^phenyl-5.tridec V |. 
*- and 48 g of a 20 wt% aqueous solution of a modified polyviny. alcohol (Poval MP** p ro du« oVku^ 
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Co., Ltd.) were added with 224 g of water, and then mixed to prepare a slurry. The slurry was then transferred to a ves- 
sel of a dispersion apparatus (1/4 G Sand Grinder Mill, product of Armex, Ltd.) together with 800 g of zlrconla bead with 
an average diameter of 0.5 mm and dispersed for 5 hours, thereby to obtain the dispersion of the organic polyhalogen 
compound. Organic polyhalogen compound grains contained In thus obtained dispersion were found to have an avar- 
age grain size of 0.74 urn. 

15. Preparation of Methanol Solution of Phthalazine Compound 

[01 1 2] Twenty-six grama of 6-lsopropylphthalazlne was dissolved in 1 00 ml of methanol and used. 

16. Preparation of 20 wt% Dispersion of Pigment 

[0113] Sixty-four grams of CI. Pigment Glue 60 and e.4 g of DEMOL-N (product of Kao Corporation) were added 
with 250 g of water, and then mixed to prepare a slurry. The slurry was then fed Into a vessel of a dispersion aooaretus 
16 ( 1 /4G Sand arlnder Mill, product of Almex, Ltd.) together with 800 g of zlrconla bead with an average diameter of 0 5 
mm, and dispersed for 25 hours to obtain the pigment dispersion. Pigment grains contained In thus obtained dispersion 
were found to have an average diameter of 0.21 urn. K 

17. Preparation of Silver Hallde Emulsion 1 

[0114J To 1421 ml of distilled water, 6.7 ml of an 1 wt% potassium bromide solution was added, and 8 2 ml of an 
1 N nitric acid and 21.8 g of penalized gelatin were further added. The obtained mixture was kept stirred In a titanium- 
coated stainless reaction vessel at a constant liquid temperature of 35'C. and was then added with an entire volume of 
solution "a1" obtained by dissolving 37.04 g of silver nitrate In distilled water and diluting It up to 1 59 ml, by the contrel- 
ed double jet method at a constant flow rate over 1 minute while keeping pAg at 8. 1 . Solution "b1 " obtained by dissolv- 
ing 32.6 g of potassium bromide In water and diluting It up to 200 ml was also added by the controlled double let method 
After that, 30 ml of a 3.5 wt% aqueous hydrogen peroxide solution was added, and 336 ml of a 3 wt% aqueous solution 
of benzlmldazole was further added. Solution "a1" was further diluted with distilled water to 317.5 ml to obtain solution 
a2', and solution "b1 " was further added with dlpotasslum hexachloroiridate so as to attain a final concentration thereof 
of 1 x 1 Q-* mol per mol of sliver and diluted with distilled water up to 400 ml, which Is a doubled volume of "b1 " thereby 
to obtain solution "b2". Again an entire volume of solution -82' was added to the mixture by the controlled double let 
method at a constant flow rate over 1 0 minutes while keeping pAg at 8.1 . Solution "b2" was also added by the controlled 
double Jet method. After that, the mixture was added with 50 ml of a 0.5% methanol solution of 2-mercapto-5.methy|- 
benzlmldazole, the pAg of which was raised to 7.5 with silver nitrate, the pH of which was then adjusted to 3 8 with an 
1 N sulfuric acid, stopped stirring, subjected to predprtation/desaltlngywaehlng processes, added with 3 5 a of delonlzed 
gelatin the pH and pAg thereof were adjusted to 6.0 and B.2, respectively, with an 1N sodium hydroxide, thereby to 
obtain the silver hallde emulsion. ' 
[0115] Grains In the resultant silver halide emulsion were found to be pure silver bromide grains with an average 
sphere-equivalent diameter of 0.031 um and a sphere-equivalent coefficient of variation of 1 1%. Grain size and so forth 
were determined based on an average diameter of 1 ,000 grains under electron microscopic observation Ratio of n ooi 
plane of such grains was determined as 85% based on the method of Kubelke-Munk, 

5US ftb KTK? J U,8 < !! n , Wa f th . Bn heatedt ° 5000 «n*"**fl. «*W with 6 ml of a O.Swtfl, methanol solution 
of N,N -dthydroxy-N ', N '-diethylmelamine and 5 ml of a 3.5 wt% methanol solution of phenoxyethanol, and one minute 
after, sodium benzenethlosulfonate was added In an amount of 3 x 10" s mol per mol of silver. Two minutes after the 
46 solid dispersion of Spectral Sensitization Dye 1 (aqueous gelatin solution) was added thereto In an amount of 5 x'l o- 3 
mol per mol of silver, and further 2 minutes after, Tellurium Compound was added in an amount of 5 x 1 0* mol per mol 
of silver, which was followed by ripening for 50 minutes. Immediately before completion of the ripening. 2-mercapto-6- 
methylbenzlmldazole was added In an amount of 1 x 1 0* mol per mol of silver, then the temperature of which was low- ' 
ered to complete the chemical ripening, thereby to obtain the silver hallde emulsion 1 . 
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18, Preparation of Silver Halide Emulsion 2 



[0117] To 700 ml of water, 22 g of phthalized gelatin and 30 mg of potassium bromide were added and after con- 
doned at pH5.0 and 35 e C, 158 ml of an aqueous solution containing 1B.6 g of ellver nitrate and 0.9 g of ammonium 
« nitrate, and an aqueous solution containing potassium bromide and potassium Iodide at a molar ratio of 92 8 were 
added by the controlled double Jet method over 1 0 minutes while keeping the pAg at 7.7. Subsequently, 476 ml of an 
aqueous solution containing 55.4 g of sliver nitrate and 2 g of ammonium nitrate, and an aqueous solution containing l 
x 1 0- mol/L of dlpotasslum hexachloroiridate and 1 moVL of potassium bromide were added by the controlled double 
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jet method over 30 minutes while Keeping the pAg at 7. 7. Thereafter. 1 g of 4-nydroxy.6-methvl-1 3 3a 7.t«™ Dl „w 
was added to the mixture, and the pH of which was lowered to cause aoalomerative ^ " , 

Mn» men 0.1 g of phenoxyethanol was added, conditioned «■ W£^^ 

grain (cubic grain having an 8 wf% lodine-contalnlng core, an average Iodine contort of a Ji J» ! lodob ™ ni,de 
of 0.05 m . coefficient of var.at.on of the projected^ of M JK, (S) S^lSJl," ^ 8 '" 

[0118] Thus obtained silver halicte grain was heated to B0°C t added with as iimoi/mni a„ „f *u. 
1.1 x 10* mol of 2 , 3, 4, 5, e-pentaf.uoro%hen^^ 

x 1 0 a mol of chloroaurlc acid and 2.7 x 10" 4 mol of thiocyanlc acid ripened for 120 mTl 2, Com P° und ' 3 - 5 
added with 1x1 <X* m0 | of Spectral Sensation Dye 1 S 0* 'mol 1 5 ^^rJSa,^J )00,Bd *° 4 °° C ' 
idly cooled to 30«C, thereby to obtain a eilver ha.Se mSSX Z-mercapto.S-methylbenz.mldazole, and rap- 



19. Preparation of Coating Liquid for Emulsion Layer 
[Coating Liquid No. 1] 



«40-C was addeZreto ^thl^gh^ "J k «* 

added to obtain fatty acid slrver^ontaining ..quids. Five grams of th! ate ^Jl^lSTiS^ 

emulsion 2 were preliminarily mixed thoroughly, and IhMw^ioSmZ^ USE If, 9 °' 8 " Ver hfll,d8 

[0121] Viscosities of the coating liquid measured under shearfnavftkttWi« ft f n 1 1 m .j-^, 

using an UF-purlflcatton module FS03-FC-FUYMA1 ^ !! » 7 P rWyln9 thfl d,,U,ed product * f|ltraiti °n 

tivity 9 of the ired wa3noCed to ^ ««• <»" d ^ 

» solution thus obte.ned was found to have aSrage S sS 7%XXSZZ£!^£ SS ^ ' 8,9X 
tlvity of 4.2 mS/cm, and pH of 8.2. ^ % oonc8ntratI on, an electric conduc- 

20. Preparation of Coating Liquid for Intermediate Layer on the Emulsion Plane 
40 [Coating Liquid for Intermediate Layer] 

[0123] A coating liquid tor the intermediate layer was prepared by mixing 772 a of a 1 0 wt% .... M ^ 
polyvinyl alcohol PVA-205 (product of Kuraray Co Ltd ) 228 a of T^SIZhJ^J, ^J.* 1 ? M * 

[0124] Viscosity of the coating liquid measured at 40«C using a B-type viscometer was found to be 21 mPa . s. 
to 21 . Preparation of Coating Liquid for First Protective Layer on the Emulsion Plane 
(Coating Liquid for First Protective Layer] 
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22. Preparation of Coating Liquid for Second Protective Layer on the Emuslon Plane 
[Coating Liquid for Second Protective Layer] 

[0127] One hundred grams of Inert gelatin was dissolved In water, and added thereto were 20 ml of a S wt% aque- 
ous solution of potassium N-perlluorooctylsuffonyl-N-propylalanine, 16 ml of a 5 wt% aqueous solution of Aerosol OT 
(American Cyanamide Corporation), 25 g of polymethyl methacryiate microgram (average grain size = 4 0 urn) 44 ml 
of an 1 N sulfuric acid, and 1 0 mg of benzolsothiazollnone, and was further added with water to adjust a total weight to 
1,555 g. The mixture was added with 445 ml of an aqueous solution containing 4 wt% chrome alum and 0 67% of 
phthallc acid using a static mixer immediately before the coating, and was then fed to a coatlna die so a* to attain * 
coating amount of 1 0 ml/m 2 . * 
[0128] Viscosity of the coating liquid measured at 40°C using a B-type viscometer was found to bs 9 mPa • S. 

23. Preparation of Coating Liquid for the Back aide 

[Preparation of Solid Microgram Dispersion of Basic Precursor Compound] 

[01 1 29] Slxty^four grams of Basic Precursor Compound, 1 0 g of surfactant DEMOL-N (product of KAO Corporation) 
and 248 ml of distilled water were mixed, and the mixture was bead-dispersed using a sand mill (1/4-gaIlon Sand 
a> Grinder Mill manufactured by AIMEX Corporation) to obtain a solid microgram dispersion of the Basic Precursor Com- 
pound with an average particle size of 0.2 ^m. 
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[Preparation of Solid Microgram Dispersion of Dye] 

[0130] To 305 ml of distilled water, added were 8.6 g of the Cyanine Dye Compound and 5.8 g of sodium p-alkyl- 
benzeneeulfonate, and the mixture was than boad-dlsperaed using a sand mill (V4-gallon Sand Grinder Mill manufac- 
tured by AIMEX Corporation) to obtain a solid microgram dispersion of the Dye with an average particle size of 0,2 nm. 

[Preparation of Coating Uquld for the Antihalattan Layer] v 



[0131] Seventeen grams of gelatin, 9.6 g of polyacrylamlde. 70 g of the above-described solid microgram disper- 
sion of the Basic Precursor Compound, 66 g of the abcve^descrtbed solid microgram dispersfon of the Dye 1 5 q of 
po^methyl methacrylate microgram (average particle size * 6.5 urn), 2,2 g of sodium poryethylenesulfonate 0 2 g of an 
3s h^atIo^la^^ SOlUt,0n * ^ °^ Compound Bnd 344 ml of water Were mbced to P re P*ra the coating liquid for the antl- 

[Preparation of Coating Liquid for the Protective Layer} 

[01 32] White keeping the temperature of a vessel at 40"C, 50 g of gelatin, 0.2 g of sodium polystyreneeulfonata 2 4 
g I of N.^ethylenebla(vlnylsulfoneacetamide), 1 g of sodium t-cctylphenoxyethoxyethanesulfonate, 30 mg of benzolso- 

IKS 0 ^? 2 m9 64 mg ° f °^ S °^ H t) (CH 2 CH 2 0) 4 (CH 2 ) 4 -S0 3 N a , and 950 ml of water ware 

mixed to obtain a coating liquid for the protective layer. 

24. Fabrication of Photothermographlc materials "A" to "H" 

[0133] On the back aide of the underrated support, the coating liquid for the antlhatatlon layer and the coating Do- 
u d for the back aide protective layer were simultaneously coated In a stacked manner, ao as to attain a coated amount 
of solid content of 0.04 g/m* tor the former, and a coated amount of gelatin of 1 g/rn* for the latter respectively. The 
coated films were then dried to obtain a back layer for preventing halation. On the opposite aide of the back side an 
emulsion layer, an Intermediate layer, a first protective layer and a second protective layer were formed in this order by 
the simultaneous multi-layer coating based on the slide hopper coating method, thereby to obtain samples of the oho- 
tothermographlc materials, K 
[01341 The coating was effected at a speed of 1 00 m/mtn while keeping a gap between the tip of the coating die 
and the support at 0. 1 8 mm, and keeping a pressure in a reduced pressure chamber lower by 392 Pa than the atmos- 
pheric pressure. In a successive chilling zone, the coated liquid was cooled by flowing air with a dry-bulb temperature 
of 18 9 C and a wet-bulb temperature of 12°C at an average wind velocity of 7 rrvsec for 30 seconds, and then further 
dried In a helical floating drying zone by blowing wind with a dry-bulb temperature of 30 °C and a wet-bulb temperature 
of 18°C at a blow-out wind velocity from the silt of 20 m/secfor 200 seconds. 
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25. Evaluation of Photographic Properties 

[0135} The photothermographic materials "A" to *H" thus fabricated were exposed with a Kr zmm^r,* — , 

subjected to a processing (heat development) at 120'C for 1 5 seconds, and the obtained E Z ^ £V 

denstometer. Results of the measurement were evaluated by a mini dens^^ Wlth 8 

26. Evaluation of Forced Storablltty 

(0136) The photothermo graphic materials "A" to M H* were cut Into 30 fi em * a m ft i a ^ ^ 

were cut off by 0.5 cm, and were allowed to stand for a da? unda ^ f mare 0f Which 

enclosed in two bags mad* of a moisture-proof material £t^ then 

at 5Q'C and in a refrigerator at 4'C, respectively, Individual photosenX mat^ ? I fj n a " 0V * n 
oped in a similar manner as in the evaluation of the phoa^ 

(Dmin) was assumed to represent fog value. Rate of increased fcg w2^ ?™ 

smaller rate of Increase In tog Indicates batter time-dependent atorabllj 9 Where 



[0137] 



Rate of increase In fog - [(fog ln a hot-stored place - fog In a cold-stored piece)/ 
(maximum density of a hot-stored piece - tog In a cold-stored piece)] x 100 
The results en bloc were shown In Table 2. 
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fog 




19 



2004$ im mm sik s & c 0 . 



NO. 1876 P. 26/192 



. ,.. > EP1D69 468A1 

27. Comparison with Conventional Technology 



10 



[0138J As compared with dispersion "A" according to the conventional method In which the reaction liquids are fed 
Into en Dpen tank end stirred to be mixed, the dispersions "B" to "H" prepared according to the present Invention were 
found to have In general smaller average grain sizes. While not adhering to any kind of theory, this may bo because air 
bubbles cannot be entrained in the liquid and thus allowed was a low-temperature charging. Other excellent effects 
such as Improved photographic activity and sensitivity were also obtained In the present Invention since the atmosphere 
In which the reaction liquids were placed was strictly controlled. This successfully reduces a coating amount of the 
organic acid silver salt end allows a silver-saving formulation and designing. 

28. Effects of Third Component 



[0139] In the preparation of the dispersions "C" to "F", the third component other than silver nitrate and sodium 
bahanate was varied. Adding such third component at low temperatures successfully reduced the average grain size 
is and could further improve the rise In the filtration pressure and rate of Increase In fog. 

28. Effects of Heat Exchanfler 
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[01 40] In the preparation of the dispersions *G" and "H\ a cold water of 6»C was fed to the heat exchanger to fur- 
ther lower the temperature of reaction liquid Immediately after the mixing. This resulted In a more smaller grain ske and 
Improved the rise In the filtration pressure and rate of Increase In log. 
[01 41 ] In conclusion, the present Invention can provide the dispersion of the fatty acid silver salt grains excellent In 
dispersion stability and costing property. The photothermogrephlc material composed therewith is excellent In toa-ore- 
ventlve property even afterthe storage, and also excellent In Image stability and light trensmlsslvity after the heat devel- 
23 op ment. 

Claims 

1. A method for preparing non-photosensltive fatty add silver salt grains comprising the step of reacting a sliver Ion 
containing solution, the solvent of which being water, or a mixture of water and an organic solvent with a solution 
of a fatty acid alkali metal salt, solvent of which being water, an organic solvent, or a mixture of water and an oraanlc 
solvent, to obtain tatty add silver salt grains: ^ 

characterized In that the reaction la proceeded by mixing the silver lon-contalnlng solution and the eolation 
of the alkali metal salt of the fatty acid within a cioaed mixing means. 

2. The method for preparing non-photosensitive fatty acid silver salt grains as claimed In Claim 1 , wherein water or a 
mixture of water and an organic solvent Is further charged Into the closed mixing means. 

3. The method for preparing non-photosensltive fatty acid alter salt grains as claimed In Claim 2, wherein water or a 
AO mixture of water and an organic solvent contains a dispersing agent 

4. The method for preparing non-photosenslttve fetty add silver salt grains as claimed In any one of Claims 1-3, 
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wherein at least a part of a reaction mixture obtained after the reaction Is circularly fed back to the closed mlxlno 
means. * 



5. The method for preparing non-photosensltlve fatty acid silver salt grains aa claimed in Claim 4, wherein the reaction 
mixture obtained after the reaction is cooled, 

6. An apparatus for preparing non-photosensltive fatty acid silver salt grains comprising: 

a first feed means for feeding a silver lon-contalnlng solution, the solvent of which being water or a mixture of 
water and an organic solvent, to a closed mixing means described later; 

a second feed means for feeding a solution of a fatty acid alkali metal salt solvent of which being water, an 
organic solvent, or a mixture of water and an organic solvent, to the closed mixing means; 
a third feed means for feeding water, or a mixture of water and an organic solvent to the cioaed mixing means' 
and 1 

the closed mixing means for mixing matters fed from the first feed means, the second feed means and the third 
feed means, and discharging a liquid containing non*photosenslttve fatty acid silver salt grains. 
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7. The apparatus for preparing non-photosensltlve fatty add silver salt grains as claimed In Claim 6 wherein a 
means for coohng the liquid containing non-photosensltlve tatty acid silver salt grains dSraeS I T 2 
mixing moans la additionally provided. 0 arscnarged from the closed 

8. An apparatus for preparing non-photosensitive fatty acid silver salt grains comprising; 

iTr *!? rn9anS T te ? C " n9 8 6ilVBr ,on - contai » lln 9 solution, the solvent of which being water or a mixture of 
water and an organic solvent, to a closed mixing meane described later' 

a eecond feed means for feeding a solution of a fatty acid alkali metal 'salt, solvent of which belno wHter ,„ 
organic solvent, or a mixture of water and an organic sorvent. to the Cosed mixing mean? ° ' 
the closed mixing means for mixing matters fed from the first feed means the «LnH fcfw m , . 
feed maana deseed next, and d tec hsrglng a l,u,d «--£2£X^ 

the third feed means for feeding at least a part of the liquid containing non-photosensltVa fattv acid all** 
grams discharged from the closed mixing meane back to said dosed mixing meanT ^ 

9. The apparatus for preparing non-photosensltlve fatty acid sliver salt nrains » H»im«rt in ™_ B u . 
means for cooling the liquid containing n«m*«ot^ 

mixing means Is additionally provided oracrtarged f ffie d 0aed 

1 0. The apparatus for preparing non-photoeensitive fatty add silver salt grains as dalmod in ei»im o a . u . . 
closed mixing meane Is a mixing apparel having a rotating blade ^ln a doe" Cet ' Wh8re ' n *• 

11. The apparatus for preparing non-photosensltlve fatty acid stiver salt amlna««ei»i m «rt in ^i-u. . u . .. 
who* at the outermost periphery portion of the ring b£?i « rSJS? ' WheW ' n 8 " near 

12 ' • * P T, r,n ° non -P hot088n8 ^ ^ acW silver salt grains as claimed in Claim i o or 1 1 wherein * 

stirring power of the mixing apparatus Is 0.1 to 1 0 kW per litter of a reaction mixture. ' 
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